The syntheses of some diheterocyclic compounds from 2-thioacetohydrazide-5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine (1) are described. Compound 1 can be converted into triazoles, 1,3,4-oxadiazoles, and 1,3,4-thiadiazoles. The structures of the intermediates and the target compounds were confirmed by 1 H-NMR, MS and elemental analyses.
Introduction
The study of nitrogen-containing heterocycles is currently a hot topic in pesticide chemistry [1] [2] [3] [4] [5] [6] [7] . In particular the chemistry of 1,2,4-triazolo [1,5-a] pyrimidine derivatives has been of considerable interest for many years [8] . In 1935, 5-methyl-7-hydroxy-1,2,4-triazolo [1,5-a] pyrimidine was found to be an excellent stabilizer for photographic emulsions. Since then, various derivatives of 1,2,4-triazolo [1,5-a] pyrimidine have found applications in pharmaceutical and agricultural chemistry and other areas [9] [10] . On the other hand, a wide range of biological activities have been attributed to compounds containing 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,2,4-triazolo [3,4-b ]-1,3,4-thiadiazole and
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1,2,4-triazole rng systems [11] [12] [13] [14] . If these heterocycles are introduced into the 1,2,4-triazolo[1,5-a]-pyrimidine ring, the linked diheterocyclic compounds might display interesting biological activity, so as a part of our research work aimed at searching for novel agrochemicals, our interest in diheterocyclic compounds containing 1,2,4-triazolo [1,5-a] pyrimidine moieties lead us to study the syntheses of the some diheterocyclic compounds based on the use of 2-thioacetohydrazide-5,7-dimethyl-1,2,4-triazolo [1,5-a] pyrimidine (1) as the starting material.
Results and Discussion
2-Thioacetohydrazide-5,7-dimethyl-1,2,4-triazolo [1,5-a] pyrimidine (1) was prepared according to our previous procedure [5] . At room temperature, compound 1 reacted with CS 2 in ethanol in the presence of potassium hydroxide, followed by treatment with hydrazine hydrate at reflux to afford compound 2. 4 to afford a cyclization product 8 containing a 1,3,4-thiadiazole moiety, which was then alkylated with alkyl halides to give the corresponding compounds 9 in good yields. The factors affecting the yields and the reaction time for these alkylations of 8 were similar to those of the reaction of 5 with alkyl halides. 
Experimental

General
Melting points were measured with a Buchi melting point apparatus and are uncorrected. TLC was performed on Merck 60 F254 silica gel-coated aluminum sheets and spots were detected by UV light (254 nm).The 1 H-NMR spectra were recorded on a Varian MERCURY-PLUS 400 instrument using the indicated solvents and TMS as an internal standard. MS spectra were recorded on a HewlettPackard 5988A instrument. Elemental analyses were performed on a Vario El III CHNS instrument. All solvents and materials were reagent grade and purified as required. 2-Thioacetohydrazide-5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine (1) was prepared as described in our published procedure [5] .
4-Amino-3-(5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine-2-thiomethyl)-1,2,4-triazol-5-thiol (2)
Method A: To a solution of potassium hydroxide (5.0 g, 0.09 mol) and 2-thioacetohydrazide-5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine (1, 15.1 g, 0.06 mol) in ethanol (450 mL), carbon disulfide (10 mL, 0.16 mol) was added dropwise over a period of half hour at room temperature. The resulting mixture was stirred for 10 hours at room temperature and the precipitate formed was collected by filtration. After washing with ethanol and ethyl ether, the salt formed was dissolved in a solution of ethanol (300 mL) and hydrazine hydrate (85%, 15 mL, 0.26 mol), and then refluxed for 4 hours. After cooling, the mixture was filtered and the filtrate was poured into water (100 mL), acidified with HCl, and the precipitate thus formed was filtered off and crystallized from ethanol to give pure product 2 as a white solid in 38% yield, m. 
Method B:
Compound 5 (0.01 mol, 2.94 g), prepared as indicated below, was refluxed with an equimolar amount of 80% hydrazine hydrate in methanol (25 mL) for 2 hours. The solution was partially concentrated and cooled and the precipitate formed was filtered off and recrystallized from ethanol, yield: 27%.
5-Alkylthio-4-amino-3-(5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine-2-thiomethyl)-1,2,4-triazoles 3a~c
A mixture of RX (5.6 mmol) and methanol (or DMF, 5 mL) was added dropwise to a stirred solution of compound 2 (1.6 g, 5.0 mmol) and sodium hydroxide (0.2 g, 5.6 mmol) in water (15 mL). The resulting mixture was stirred at room temperature for 2 hours. The precipitate formed was filtered off and recrystallized from ethanol to give the pure title compounds in good yields. 
3a: (R =
C
3-(5,7-Dimethyl-1,2,4-triazolo[1,5-a]pyrimidine-2-thiomethyl)-6-aryl-5,6-dihydrogen-1,2,4-triazolo-[3,4-b]-1,3,4-thiadiazoles 4a-c
The appropriate aryl aldehyde (3.3 mmol) was added to a solution of 2 (1.0 g, 3.3 mmol) and ethanol (60 mL) and the pH value of the mixture was then adjusted to 4~6 with an ethanol solution saturated with HCl gas. The resulting mixture was refluxed for 6~7 hours. After cooling, the precipitate was filtered off and crystallized from DMF/ethanol to give pure products as white solids in excellent yields. 
2-(5,7-Dimethyl-1,2,4-triazolo[1,5-a]pyrimidine-2-thiomethyl)-1,3,4-oxadiazol-5-thiol (5)
Compound 1 (5.0 g, 0.02 mol) was added to a solution of KOH (1.3 g, 0.024 mol) in anhydrous EtOH (160 mL). A solution of CS 2 (2.0 g, 0.03 mol) in anhydrous EtOH (40 mL) was then added dropwise to the vigorously stirred mixture, which was refluxed for 6 hours. The solvent was removed under reduced pressure and the residue was dissolved in water (100 mL). After acidification to pH 5~6 with glacial acetic acid the crude product was isolated by filtration and recrystallized from ethanol/petroleum ether to afford 5. 
2-(5,7-Dimethyl-1,2,4-triazolo[1,5-a]pyrimidine-2-thiomethyl)-5-alkylthio-1,3,4-oxadiazoles 6a~b
To a stirred solution of 5 (1.5 g, 5.1 mmol) and sodium hydroxide (0.2 g, 5.6 mmol) in water (15 mL), a mixture of a substituted benzyl chloride (5.6 mmol) and methanol (5 mL) was added dropwise. The resulting mixture was stirred at room temperature for 2 hours. The precipitate formed was filtered off and recrystallized from petroleum ether/acetone to give 6 in good yields. 
6a: (R = p-NO
2-(5,7-Dimethyl-1,2,4-triazolo[1,5-a]pyrimidine-2-thiomethyl)-5-phenyl-1,3,4-oxadiazole (7)
A mixture of 1 (1.0g, 4.0 mmol), benzoic acid (0.55 mL, 6 mmol) and POCl 3 (5 mL) was refluxed for 6 hours. After cooling to room temperature, the mixture was poured into crushed ice and filtered. The solid was washed with sodium hydroxide solution (5%) and water (x 3) and recrystallized from EtOH to afford yellow crystals (0.9 g, 66% yield); m. 
2-(5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine-2-thiomethyl)-1,3,4-thiadiazol-5-thiol (8)
To a solution of potassium hydroxide (4.68 g, 0.08 mol) and 2-thioacetohydrazide-5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine (1, 15.1 g, 0.09 mol) in ethanol (250 mL), carbon disulfide (10 mL, 0.16 mol) was added dropwise at room temperature over a period of half an hour. The resulting mixture was stirred for 12 hours at room temperature and the precipitate formed was collected by filtration. After washing with ethanol and ethyl ether, the salt formed was added to concentrated H 2 SO 4 (90 mL). The mixture was stirred at room temperature for 4 hours, poured into crushed ice (250 g) and the precipitate formed was filtered off and dissolved in NaOH solution (250 mL, 2.4 g). After filtration the filtrate was acidified with HCl, and the precipitate thus formed was filtered off and crystallized from ethanol to give pure 8 as yellow crystals (42% 
2-(5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine-2-thiomethyl)-5-alkylthio-1,3,4-thiadiazoles 9a~c
To a stirred solution of 8 (1.6 g, 5.1 mmol) and sodium hydroxide (0.2 g, 5.6 mmol) in water (15 mL), a mixture of substituted benzyl chloride (5.1 mmol) in methanol (5 mL) was added dropwise. The resulting mixture was stirred at room temperature for 2.5 hours. The precipitate formed was filtered off and recrystallized from petroleum ether/acetone to give 9 in fair to good yields. 
